DOCDMENT EESDHE 

ED 092 939 CS 201 221 



AOTHOE 
TITLE 
POB DATE 

NOTE 



EDRS PRICE 
DESCRIPTORS 



Dell, Gary S. 

The Role of Semantics in Sentence-Processing, 
Apr 74 

6p,; Paper presented at the Annual Meeting of the 
American Educational Research Association {59thg 
Chicago, Illinois, April 15-19, 1974) 

MF-$0.75 HC-$1.50 PLUS POSTAGE 
♦Comprehe nsion; Deep Structure ; Listening 
Comprehension; Response Mode; *Semantics; ^Sentences; 
Sentence Structure; ^Structural Analysis 



ABSTRACT 

In order to explore the effect of sema^itic 
organization on the comprehension of sentences, this research, based 
on the hypothesis that fully grammatical sentences would be processed 
more easily than anomalo:as sentences, depended on data provided by 20 
paid college students serving in individual sessions. Each student 
listened to 30 tape-recorded sentences-15 fully grammatical and 15 
anomalous — through one speaker of a stereo system, and pressed a 
finger key as rapidly as possible on presentation of a tape-recorded 
click (at 4, 5, 8, 10, or 12 seconds) through the second speaker in 
the silent period following each sentence. Students th.en repeated 
each sentence verbatim 20 seconds after its presentation to insure 
perception of both sentence and click. Analysis of variance for 
reaction times yielded a significant effect for semantic relations- 
Reaction times for anomalous sentences showed a strong linear 
downward trend, but those for grammatical sentences did not. Data 
support the hypothesis that the semantic organization pf a sentence 
affects the ease with whiqh it is processed, T^e effect of semantic 
organization seems to occur immediately after, not as, the full 
sentence is heard. (JM) 
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Objectives 

The purpose of this research vras to explore the effect of ser-antic 
organization on the cor.prehonsion of sentences^ Specifically, it was hj.^- 
pothesized that fully grarr:atical sentences would be processed iriore easily 
than sprtGAces that are rnomalouSo This prediction follo^,;s directly from" 
earlier studies of the effects of rranr.ar upon performance, sv.cl-. as that 
of Millar and T?;prd, who found differences in recall of grar.'^aticaJ, and 
anomalous sentences, J'one of the earlier research, however., has de^.on~ 
strated ivithin-sentonce effects vrith r.ethods that depend upon ir;:riediate 
respor:r?es, rather th:ui upon nerr.ory capacity, selective recall.^ or lo^rical 
rbility. This sv^dy att?^nted to demonstrate the- CQn teiFip orpneous effect 
of serantic variables upon the processing of sentences. 

Theoretical FraTnework 

Any theory of language performance must spe-cify the effects of ^rair- 
TTatical variations unon sentence processing. Numerous studies of this prob- 
le:?^ have appeared since the advent of the Chomskian revolution in linguistics, 
but almost all involve perforrance separated froni the initial processing of 
the linrniistic materials. Typical studies have measured speed of recognizing 
specific transformations of sentences; capacity for recalling a sentence to- 
gether ^dth unrelated matenals, as a faJJction of transformations in the sen- 
tence; ability tc paraphrase ccnpound nordna].izations; and so forth. But if 
grarriratical rules are of critical ir.portance in the very perception of sen- 
tences as they are heard or rea.d, these studies are not completely gerrriane; 
more inanediate responses must be studied* 

In some early studies ^ a click — a short burst of noise — was embedded 
in each of a set of conpound sentences, using a two-channel tapedeck., Followin 
presentation of each sentence, listeners were asked to specify v/here the click 
had occurred • It vras found that subjects tended to move the clicks tovrard the 
clause break in these compound sentences, but the possibilities for the intru- 
sion of selective recall, experimenter demand, and so forth in this procedure 
have led critics to question the results of these studies. 

More recently, Holmes and For^fnter developed a novel variation on these 
click studies, vhich seems to avoid t^.e problem.s cited. Furthermore, their 
method provides evidence of the effects of grammatical variations on sentence- 
processing contemporaneous with the initial perception of the sentence. In 
this procedure, the subjects press a key in response to the click, while 
listening to the sentence, Kolres ard Fc^^ter found that finger-pressing 
reaction times were shorter for clicks embedded in clause breaks than for 
those embedded within individual clauses, incidentally validating the results 
of the earlier studies. They supf;ested that the results indicate a perceptual 
segmentation of the compound sentei>ce at the break between the simple sentences 
it comprises. More broadly, this result indicates that sentence-processing 
does involve recourse to grammatical rules even during initial perception of 
the sentence. 
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If seponentation of the speech stream into sentences during initial 
perception cnn be dn'^.onstrrtr^d b}'- this proced^ire, it r':^/ be rrked ir^ediately 
whether other levels of sentonce-rrocossir.3 can also be der^onstrated thereby. 
In particular, if reaction tine to clicks is slower when sc^*^ internal analy- 
zer is ccci:pied 'v^th par?ir.;_^ the inccrinp; sentence (to speak loosely), vari- 
ations in the lc?,d i^non that analyzer irif^ht affect processing;, and hence re- 
action tire to clicks, PresiiTn-^bly, fully rrarriatical sent£ftees should be 
nore in^aanin^ful and more easily processed at the semantic level tha?i anomlcus 
sentences, hence reaction time to clicks in frraTrmatical sentences should be 
shorter than to clicks in anonalous sentences. 

In an earlier study, the present pjithors tested for the effect of 
sentG/>-e anora^.y upon reaction tir.e to clicks enbeddcd at varying points 
in sentences, fo]lowin«^ the procedure of Holr.es and Fo:;Vster, No effect 
of this semantic variable was found. In itself, this result agrees with 
the results of earlier studies ^"^^^^^others, includir^ Holr.es and Pollster, 
in which no effects of vithi.n^>. • r^j^ variables have been demonstrated 
(as OTOOsed to ef TectsVhet^^en the simrle^ sentencen of a cor.nov.nd). How- 
ever, one set of stron^g red.ilts v;as noted, which lead to the present study. 

The position of the click within the seTitence was varied sysieinati- 
cally, in this earlier study, froin the first corrt^nt vord through the fifth, 
A linear dovnvard trend in reaction times was anticipated, due to the effects 
of Increasing readiness of the subjects as the click foreperiod was lengthened. 
Indeed, this linear effect did occur (F 12, ?S'; df = l/73^), but its effect 
was small s-r than ariticipated, and a large quatdratic effect was found in the 
residual variance (F = 21, 2S; df = 1/73^1-) • The tendency was for both clicks 
early in the sentence and those late in the sentence tc be associated with 
lonf!;cr reaction tiroes than those in the middle. 

The pattern of these results mi^iht be ercplairod as follovs: Sernaiitic 
processing is dela^^cd until a sentence bre-^ak is perceived, hence no difference 
betvreen ir.eanin^eful and nonr.eaningful strings should be apparent in reaction 
time to clicks enbedded vdthin such strings, Merory, or the appropriate 
analyzer, is loaded vrith progressively r.ore material as the sentSflce is read, 
but the sentence break neb reached. The effects of anticipation first outweigh, 
*and then are swamped hy, the effects of memory load; hence, the quadratic time trend* 

One derivation from this line of reasoning is that seriantic processing 
must take place after the perception of the sentence break* Therefore, while 
no effect of sentence anomaly was foup.d vdth clicks embedded wlthdn sentences, 
such an effect should be found when the click is embedded in the silence im- 
mediately follovrlng the presentation of the sentence. 

Method 



Each subject listened to 3O tape-recorded sentences through one speaker 
of a stereo system. Fifteen sentences were fully grammatical, and 15, anoma- 
lous. These sentences were the sane as those used in the earlier study. The 
subject was required to press a finger key as rapidly as possible upon presenta- 
tion of a tape-recorded click through the second speaker, at ^, 6, 8, 10, or 12 
seconds into the silent period following the presentation of each sentence* 

Subjects were required to repeat each sentence verbatim twenty seconds 
after its presentation, to enstire that they attended to the sentence itself, 
as well as to the associated click. They had received 10 minutes of practice 




on both clicks in isolation and clicks following sentences, to ensure familiarity 
jrith the procedures. 
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Data Source 

Twenty paid ccllec^e students, servinrj in individual, sessions, provided 
the data for this study. . 

Each sentence they heard contained five content woi-ds, and followed 
one of three structural patterns. Tn ,a fi^lly ^r?rinaticrl sentence, all con- 
tent words fit the context and th^ transitions hetv/een words Kere nornal* 
The content vords in an anomalous sentence were taken from granirnatical 
sentences, bjit the transitions between then vere mde deliberp^tely odd. 
Contrast, for exanple, "Loud parties wake sleeping neij^hbors," and "Union 
flies wake hardy typevrriters." As can be seen frc^ the exar.ple, the same 
structural patterns were used with anorrjabus sentences as trith 2rairjT:atical ones. 

The tvro conditions of sesiantic relations, three of stractural patterns, 
and five of click foreperiods ;/ieldcd a balanced 2x3^5 ^-n. thin-subject de- 
sign, riven thirty sentences in the experiTCnt, One r?ndon order of the thirty 
sentences was constructed, and. that sanie order was presented to each subject* 

Results and Conclusions 

An anal^/sis of "'variance for the reaction tir.es (corrected for serial 
position of the sentence) j'i.elded a significant effect for s*^7)antic r^la-trcas 
(F = 6..56; df = 1/5M). Th-ijre was a linear dovnnward. trerd fcr reaction tir?s 
as a function of lengthening the click forepericd (F = 5^. ^5; df = 1/5^^1) y but 
this trend varied as a function of whether the sentence is graTnmtical or anoma^ 
lous. Reaction times for anonzalous sentences shored a strong linear dcvmward 
trend, but those for gi^anraitical senter^ces did not (F interaction = 12.0^; 
df = 1/5^1). The reaction time rneans for anomalous sentences are much higher 
th;?n those for grairu^tical sentences at k and 6 second foreperiods, but not 
for longer foreperiods. 

The data support the hypot^iesis that the seinantic organization of a 
sentence affects the ease with which it is processed, on the assumption that 
sentence-processing interferes vrith speed of responses to clicks. The effect 
of semantic organization seems to occur immediately after the full sentence 
is heard, rather than as it is heard. For granmatical sentences, semantic 
processing seenis complete b;>*' four seconds after their presentation. Anomaly 
seens to delay the completion of this processing until perhaps eight seconds 
have passed, at least with sentences presented in isolation. 

Scientific Imporcance of the S'^udy 

The Holm.es ?-nd Forster method and the adaptation of it here seem use- 
ful for isolating the contemporaneous effects of grammatical Vc^riables upon 
sentence-processing perfonnanceo The data now available suggest that heard 
sentences are stored by individual words vhile parallel parsing for the sen- 
tence break goes on. The semantic processing of the sentence then takes 
place. Further studies m^y use this r;ethod to increase understanding of ling- 
uistic perfoiT^ance by sp'^'?if2/in5^ when other sorts of analysers com.e into pl^^% 
such as that for parsing into subject and predicate o Such studies m^iy be£;in 
to test the validity of current grammatical models— not, of course, as hypo- 
theses about how lin^ruistic perfon^iance proceeds, but as hypotheses about ther 
structures needed to describe such performance. 
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